The lOW class, X band power amplifiers, and 1W, 4.5GHz-18GHz amplifiers were designed using the HBT technology HB20P from UMS. Based on the results obtained, this paper will discuss the capability and the technology improvements needed to reach the power and frequency bandwidth specifications with margin.
I. INTRODUCTION
Airborne radar and electronic warfare applications deal with high power systems. Of course, the available power level of the active components is the major limitation to reach the final performance of the system. So the choice of the technology used for power amplification functions is important. Many publications have presented the power level improvements for the most efficient MMIC technology such as MESFET, PHEMT or HBT. In this study, HPA circuits were designed using a HBT technology. This choice is directly linked with the maximum HF current and voltage available in with HBT. In the case of the UMS technology, the maximum RF power available is around 1.7kW/mm2 with a maximum Ice current around 333 A/mm2in compression mode and a maximum value for Vce around 17V. Two successive runs of X band and wide-band HPA were designed. The measured performance will be presented. The UMS HBT power technology is going to be described first.
II. UMS HBT PROCESS DESCRIPTION
The process is based on an GalnP/GaAs emitter/base junction. The A 1W class amplifier was also designed to drive this HPA. The needed linear gain is around 14dB.
B. HPA Structure
The circuit is a two stage amplifier, including four transistors with 8 base fingers of 2g m*30tm for the first stage, and 8 transistors with 8 base fingers of 2gm*40gm for the second stage. This structure presents a maximum output power of around lOW at 1OGHz. The transistors are recombined two by two for stability and mismatch optimization ( This driver is a two stage amplifier with 4 base fingers of 2gm*30gm transistor for the first stage, and two 6 base fingers of 2gm*30gm transistors for the second one.
D. X band measurements results.
Test-fixture measurements have been performed under pulsed conditions (both DC and RF, 10% duty cycle). The output power versus frequency (for 1OV collector voltage) is drawn for 4 input power levels (+4 dBm, +13dBm, +18dBm, +24 dBm) on figure 3 for the first run circuits. 14 Irl'i K'@ qSl,pL,,q,paiR q 6-,n r-77",t! ii.. For an input power of 2 1dBm, the output power is 1.5W (32dBm) from 4.5 GHz up to 16GHz, associated with more than 20% power added efficiency (PAE).
D. 2 Run, simulated and measured Data.
Design goal output power has been demonstrated over 4.5 to 16 GHz with this first run. So, the 2nd run is needed to increase frequency band up to 18GHz.
Back simulation, pointed out that the main limitation for operation up to 18GHz was related to the transistor topology itself (it's strongly necessary to decrease parasitic elements). So, the 2nd run, main work has been dedicated to introduce in the design new specific wide band transistor cells provided by UMS.
Small signal simulated data are given here after (figure 8). These first results point out the enlargement of the frequency band to 18GHz. The poor flatness of the power response of the circuit can be explain by onwafer low frequency oscillations. This classical matter will probably be solved in jig tests.
V. CONCLUSIONS
A first run of X band and wide band HPA has been manufactured and tested, using HBT process from UMS (HB20P process). These 2 circuits exhibit -more than 5W output power for X band HIPA ( up to IOW, associated to 35% PAE) -1.5W output power over 4.5 to 16GHz, associated to 20% PAE for wide band HPA. So, high power performance has been demonstrated with HBT "HB20P" process. A second run has been launched in order to improve gain behavior over frequency band, using new topology transistor cells. First measurement results that will be completed for the conference point out that the power performances are reached
